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ABSTRACT/ 



teachers ^iiaing BMBG juni^^ hi^n school t^^t matsrials*^ Each u^a.t \ 
Contains a cort^ oh'3a^ t^^x^,: answare to all the^exBreismB, a ^ 

copy of tha guastionnair^^^iea for evaluating the material,' and a . 
aunmary of* comments by^th,® teachers, uiinq the taxt. Unit topics 
iftcludei^ (1 ) what is mathematics* (Z) *the scientific . seesav^^ (3) - 
%tjltisti_cs_| _ai|d (^) chaiiGa** (WP)^ , . , „ - i _ ' \.: 
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; /^*J TOe8V'um.t8 -ifepe prepared In '.the sumer ' of ^ \:3.958v\ ' '\ . 



- L Liihdlting ',^eain.» The units wer^ tAugh:t.ln a number Of . V • . 
M&ti^jiS.Qt thek been attempted^ , but tS"p&g3?atMeai.;.. .w^- w 

i ' r ^ * ' . , . ' ' r 

dnd othfi* aTOorAi have been corrected. ^ . ^ , . ^ 

i ^ - . / ^ i ... 



% . volassM-during tha-koaden^c year 1958^59 • :Nd.ma4Dj» 



len tha anlts were^ used^ the teachers- srere In* 



^^v • vlted td submit comments concariilns their axpai*ancek, 
',0:1 ^ queetiormalre^ was filled out by teachers for each 
u^t "taught A "copy of <tiis qufestlonnaE?^^ ^ 



f of 'comments by the teache^:ls Included for 



each unit * ., ■ .■ " ^ ^ , - ' ' - ' - " 

• In adaltlon> In those cases iftiere unit t^sts 
were prepaid during the yea^j/'a collection ' of sugi^ - i 
gested test Items appear^ at the end ^of the. oomaentary 
\ on the unit. - . / . 

? This volum^^rtcludes the unltA concemed with ; 

^ . ^ . ■ ' ^" « r^'; 

" aj)'^iroatlofts bf math6inatl.cs, These are unit's Tf " / 

XI]^j XIII In, the numbering syst^ originally used. . 

-W' " - . - -r - 
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:TP the TEACHEas 



This ,unit is ^©^Igned^tD give the pup 



f or* fch© Import aiica of . mathaihi 



upll ai ( 



appreciation;;'. 



J. 



a^e's * - Its objectives are : ^ 

Tq 4^yelJop wj^Jrstanding Qf yWha^^ matharaittlos 
ijf ■ 'ag • opposed itc^^ln^i computation , 



IlC ' To motivate f pupils By pointing out the need forf. ^/^ 
' mathematicians. ^ , . ./ • 

^ Good attitudes will be built ±€ you ^us0 Imagination „ and 

enthuslMfi* in getting' thest obJectlveB' across to, the ahildr"^ 

- - Sincerthisv unit l^^f ferent f^om a te^ftbook,' it'Hwill ' ' 

need^a different "treatment. Qn# way o£ presenting this ^uh^ 



Will be to let the studetitp take th& unit home am 



read It -X^^^^^ 

Pollow^thl$' with daily, class , discussions on each ^art aJid worl^ 
the ' exercises ^ the more 'able^ students 'to Volve the ' . -. 

^jB^iNBUSTERS'V'but be^^re difficulty, 
TIae dally class discussions '^ill help the slower laarners 
lxtigest^.^thgL4nfq^ 

^ TOie. first section Introduces vde^l^^ It 
^.a.ttempts to show that yl^ioal^peasonlhg^^^h be uBedwtO solve \\ ; 
diff l^lt • prbblfm esM*ly %hari they can b sdlVid by eotft- 

pi;Lbatlon* . It should^ be^ pointed out that most math^matics>ls a y 
io^tfiod: deductl'^f reaisoni^g , ^ V^ere vinduptljve reasoning Is useA 
In *the' earl^ stages' pf a problem the final answer is raln|ist ^ . 
alwa^/s '©.©tained by dedu ctlve reasonings, Mso ^ . ma thematic g has ^ 
in|iny,^-aspec;bs^ bufcits most ^ powerful tool is the method of ^ reasoning, 
/ Tt^is_ concft^t of :d re^onlng^ls not an easy one to 

tw: You may want^to Include "p|*obJL ems- of your ovm selection^ 

TOy want to 



tND increase the student's* undeiistandinsr' 
include j;thQ probiem» of the .chf ckerqtoard,' 
^ 7 ;^upp^e^^^^y^ ttav^ a checkeEboarff~and ddmindes;;^ largte ' 
enough to :%QVer two s0j sires on the checkerboards Can you place 
-tjie Jbmlnbes dn the board In such a'^^ way as to cover all the 
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. board excapt tw6 opposite oomtr equarfs? 




v_' not, 

^ covered^ 



i 



not T - 
oovara^ 

In solving th^ pTOblam is- It praotiaal to try.'out all the 
posslifa ways the dominoesMnay be placed on the board? This 
would be- difficult beQaAse there aN mora^ than '65^536 ways to 
/cover, the whole board, ^ The solution mf.y be found in ar^thar ^ 

' How mwiy squares a;re thire alitogether on t^ If^^ 
^ Kqw many .sfluarfts must be^covered? ' ^ ^* ^ 

^ Wha*^ is ■ Special ateout^^e two squarea^neKt to ^adh . 

5ther? (^hey are diffarerA color^ - / ^ ; 

hat ii we^^j^^l' abo^* the^ two opposite corners? (lliey 
are the same color) . . ' : , , 

If you piaoe any n\Mber o& dominoes on the board can you say 
%iythirig about the kinds of squarrt which will be covered? , 
HoW does vMlls donfea;ra ^wlth 'the icinds of squares 'which you are 
\;suppos,ad to cover? .Do yqu have to make 'even one ejcj)e]:'lment ; 
In order t^o get the answer to the oar^lglnal prpblem? Qan two \^ 
> squara.s of ^ the' Btoe^eblor be oavered with one domino? The 
' ansWey to this question shoiild hflp some of thes*«tudents reason^ 
vtfiy^the sbli^ V 7 - ■ ---^ 

intpoduclng^ ^duotlve raasqnlng^ dt is .still necessary 
.to give trie students an i^rfd^^standlrig of its Import^oe., ^ / 
. J;Ky^l^a..^iV s^l^ adv|^ement ' which dea^tive reaspniji^ 

was* 13 sad might Je ths^ Salk Vaccin#;\ man-made ^ateliteSj atomic^ 



submarines 7 and dlgli^l compute Student e sh^ Id 



dlfricul^S finding exMiiples of'-^h^-s ?or^ for discussion In 

• • . . ■ ■ ■ ; r... ■ ■ ... ■ ■ •• • 

Answer's to exe^alse on page 2 ^^ ■ " , ' > 

1, 367 J Mrthdate Irtflleates the samfe dayJ^ Wa must kebp In 

^ tha sAalle^t number for which we can prb^e two students 
>have the same blrthdate^a 367. : < V . 
■ ■ - . . -/.^^ ^- : \ ^ ■ .V ^ , '[''-\\ : 

'2. "1. If ^ the number.ls greater than 1 there Is tftie poBBlbffllty 
' (hbwtvir remote) %that the two -pupils were b©ji> on the same, 
l^ate** *nils should be carefully pointed out to the pupils ^ 
\ : BO they may appreciate more ftilly the need fo^ j^ 

%helr oonoiuBlons, ' - ' ■> I'.. 

3/^ ^^3^ : .Mob t^ pupils should be able to-reason this ou-fi^, but ^ 
- donlfc' rush\ the discussion so that the pupils talss but on r 
the^ldea of deductive 'reaBonin^ used in the solution, 

4# -6, ^Againj.most pupils should be able to reason this out* 

5* 1, %As In problMi 2 this. Is the oiiy.acoeptable oonolusl^^ • 

:j..lf we _ a^.„Jbo. swre; jbti^t n people. _sef . th^^^^ 



.0,\ / "If-then *\ idea may befusad here to sl^ow^the pupils ' . 

what may happen if they make certain choices. It might be 

^ : a good let the pupils study the 

* / have onfe^ piipil attempt the correct' s6lu1?ipn*. If an eraror ^ 
Is^mde/aridt pupil iaiay tate over* Problems 6 and 7 2fc^ 

r not^dl^icult. Jfany |ptipils will goly^ themvWlthout th 

rieed^^ a dlagrami b^ they should be given permission to ' 
use paperV And 'p^^ As they ate discussed^ 

a. dlagr^ oh the ,b6ar3 may be helpful for sloftarer .learners. 

6. Only one boy.np.y receive 3. - ; 

7* A ^ 200 pound man fi' and C cross river i - . 

B ^100 pound boy 1 B returtis* A crosses \ 

C =^100 pound boy C returns for B 




8*;V^^ t^es goose and* retiirns alone. rH^ v 
• ^ p^^^^ returns with goose. He takes corn across 

river and returns j alone to plok up goose ^ '( Students 
. _^ll'^n Joy working out solutions*) ' ^ 

9, Most piiplls wlil need paper aijd periell for this one* As 
they * attempt^^t^ 
/idea, to mirilmlEe the help from others In the class* If 

^ ^^ an-^ar^or^-i^ 

> present his solution.* It should be pointed out that a ' 
* cross#ig necessitates a landing, .i*e* Jumping fro^a boat \ 
; • ; ^ onto Ispat is not cons^|ared ethical^ ' . 3 



•V. ^ . ' Mv mL M-- C, Co • cross river. M, returns. 

' X. d '.A X • o Ci Ci cross river. returns. 

. ■ ^- ■ " ' . ■•■ ^ Mr MX cross river. Ca return.^ 

'J 1 • Mo cross r,iver. ' Ci',, Returns. 

■ • ."— . ■ - ' Cg cross river.' 6J returns.' 



« - V ' • *. ^ ■ i ■ cl cross river. 

^ -ICK. Bailee the two grpups of 3 marbles each. -If the^ oaiance • 
^ ' then it Is only necessary to balance the rtpialning two 

marbles to find the heUvy one. If the two groups of 3 %- ; 
iparbles ; dd Rot balance j, take the heavie^grQUp,. Of * the ' ; . 
3/ marbles l£t the heavier group balwioe my 2 marbles. If 
tisey balahSff' the remainine marble Is- the heaviest one, 
■ - If the 2 iflarbles" do hot balance the heaviest, will^be l of 
the 2 on the balance. ' v ' 

• . ' ■ ■ ' ■ ' - = ^ ' % - 
The second' section deals with Qaussr method of adfl3^*»^\ro^ 

^ V a iroiJp of numbers written in an arlthmetlG serleb,_^Thls ma^ ■ 

be' up.ed to dramatize hpw- s6me pupiis apply Insist to flndii^g . . 

a sblution to a problem. That Gauss was only 10 years old^ , 

at the time might be of interest to the class. Your, bettfer " 

pupias"Sh©uld-be tol4 that there ;a 

€^ quickly firicfing ibhe sum of a serles^of numbers , Sqme v ; , 
studettts mi^h^ fcie encouraged to -discover methods of their Ipym 
for adding number series quickly. • ; 

The' "middle i nmber" me t^^^ 16 one tha^ may be used. ^is. , 
method can 'be used for an even or odd riuraber of integers. The- 
following examples may ber used to explain this: method.- to thft; ^ 
^tudetits who have tried to discover other .met^^ i^V 

; Example A:. '1 + 2 Vv; 

^ In this series the middle nuBibe'r^ (in this case, "4") . : 
' Is the average of the series. vThe sum is the prpj^ct ; 

• ,Qf the middle number (4) and the 'nmiber of integers 
(7) in the BeWes. ' 4 -^7 = 28. , ' : 

._ ExaiT^le.B... 'l + 2.H-.3 -K. ■if .i„„5,A. 6.+ .,X^ , l ui^: 

. In this se'ries the middle number lies between Jl- 

• and' S and may ■beV.thought of as 4.5 or 4 1/2. Again 
; the' pro'duct of this "middle niimber" Md "the number . 
of -integers in the series will produce the correct . 
...,,,..l„„._.,Bm^.,„,.,4 ;i/2,^ z J, =^.36. , _ _ _ _ ,.1 .„„ „ 

You may want to give^he studentl 56veral more prob lem s on vrtiioh 
-they may -apply 'th'"is method. • ' 



erJc 



u lO 



•■-••A'Miiwers' "to .■Exercise. . lage ■ '4. ■ . 



30 T e 



"•■a.. 



K 7. " (0 ^^200 '^^^^' llO ' 

8.. (1 ■» 25) 25 ggg , 

-^i>),-( ^a-+--3oy -5- . ]^^^^ -- '4 - "-^ -1----. 

11. (0+ 50) 51 ' yr^U 

12; (0 + 2001 201 20100' V ' 

Yes ' ' : 

.\ -'Yes • / . . ^ ^ ' ^ , ;^ . ' \ ' ':r^ - - 

* If we- stairb with' 0 there are 201 Integets In the aeries giving 
V UB (b + 200) 201, ^ we start with 1 there^ara 200 Integers in 

6ur eerlea and we have (l + 200) 200 , Bie produots of like 

' ■ - - " " ' ^ "^'a ^ _ \ ' / , ■ ■ - v.^^ 

^faotors are equal, ^ The^ethod also ma^4lte used In a series 
if .we select a ntanAer other th^ 1 or ^ 4a stating points, : 
-._L^SQmfi...Q^^ student a mi^. in veatigate ^whether JthC__^^^ 

method wbrica in other nimber^ s : . . . 

>^6hn ^i^e6^1oh Karl Gauss wap boi^ In BrunaiAokjt Qermar^ , 

'\ He dled^ in l855 at t^e age or 78* He ai^eci his 



0 = 



- masterpa^ Many of the ^ref^reneea^^uae^ 



thig nas^ 




* 1 







ERIC 



'l^s^'-" f. v-»'i*'"-' ~"= * ' ' ',-1" * . .1 ^* 

'j.-. . , .■.■ >• , , ■ ■ ■ ' . 

" ■ ■■■■ ■■, ■■ ■ ■ . , '-■ ■ ■ 

. Together with Newton- puid Archimedes , Qaus^s Is labeled as 

fM.-:,^: ;Joxie of jthe tliree greatest' mathf mat Iclans 'of all t^e. /He Is • 
■'■ft'" frequently, re f erred -Co as 'the "Prince of Mathematiqians i"" ^ 
•"yiy;y- '-■:'-Otm''Aa,yf pri^r to his third birthday, Gauaa was w^tflhihg^- 
.'-Hls^ -father :ma kg but the w eekly payroT.1 ' for t he laborers under ...J 



wi-6 C« 



h±B el^argei. Suddenly the lad sald^ "Father,, the reckoning is 



jklrtf 



wrong, it should be . " After carefully checking the 
"fi'gtifiesi Gauss' father «ade the .necessary corrections. , • 

, ; After his seventh birthday Oaus^ s^arted^^c'hool, At' the;-_ 
•kge of twelve he questioned* Eaql id/' s gepmetry. At' fifteen he^ 
entered Cardilfttf dollege end maMereQ the classics. By .seven- 
taan hft, had Studied the works of Eulerj Lagrange and Newton 
Nawton wae^ his hero* He navar lowererni^aBtaftif for-hliii* 

' Gauss had no f Inane l^^jDrr lee during his twenties and. 
thirties. He, was supported ttty-^a pension from the Duke of , 
Brunswiok. These years were his n^st prollflo^ largely due " ^ 



to the puke* s generosity j as this" relieved jSauss or"flnan"olal" / ^ 
problems* \ \ / . _ * v 

^^^ ^. to w^ twenty Gauss daplded toJBe a mathematlol 

Irtstead.of & philologist (study of lim^ages^-^o 
their- MstQ¥le relationship*)^ - 

; His fl^st maeterpleoe waB pubia^hed In iSoi entitiad "Etts- ■ 
qulsitlons* in 1805 while, still helng ^tipported.by? his 
^pension, ^ he- married* His wife ^lad^ In l8p9 after the/birth of^ 1 
their son/ Louis.. Gauss remarried a year later* y 
^^^^^ the: Duke of Brunswick dl^d in\l8Q6^auss had to find, 

a waSr to earn a living. In; 180? he ;was a;ppolnted Director of 
the Gottlngen Obsetfirato^y and Lecturer of Mathematles at 
^Gottlhgiri Uhlver^^ ^ t - 

Gauas madt "startling discoveries in the fldl^^f astronomic^ 
mathematics. He. calculated the orbftF^f planets and, the comets* 
Fln^clayys^e^^w^ not success ful , Most of , his works were '_v^ 
not published until after his death, "^'e ro^al^les from his 



texts puBlTshel iprl^^^^ 
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■ ; ^; . Til section is only a brief ^Introduction^ to probftbility. 

Althdu^ students may become Interested at this point and attempt 

mori complex pr^blertis'^lt would be bett^er If they waited* The unit ^ 

on probablLlty cornea later In the text. * ^ 

EK^relsej page 6- 

(l out of 52) ^^is simple problem shQuld guide "the 
, ' \ students to'%e^l2e that there are 52 cards in all and 

* " . only one^ape of spades. Therefore, probability Is only 
^ |jone out o f 52 - ' 

\ 2, (4 out of»52 or 1 out of 13) ' Probability, is a ratio of 
'possible, correct selections out, of total possibilities, 
The student s^uld be. reminded that this does not mean 
..... . ^_ .Jthat he. wll3i^t*aw an ace with tJie- firs*t 13 draws, but 

, ^merely t^g^ his chanced are one out of 13* - ^ 

3* .(1 out of 6) Because a die has -six sides and only one 
side has two dots. 

i 

^^^INBUSTOR (1 out of 36) nie more advanced students should, 
reason that there are 35 pgss^^& comblnatlQns, A table' , 

* inay be constructed to show^he!^6 possibilities. 

Show the 36 possibilities: ' ^ 



f — 


■■ 1 


2 


3 


% 


^ 5 


6 


7 


8 etc . 


1st die 


I 


I 


1. 


I 


3. 


; 


2 


a 


- • 2nd die 


I 


3 ^ 


3 


4 




6 


1 























^ Since there Is 
Is'Bhe out' of 36, 



only one way of making 2 onesj the probabl^^ 



5. 1/8: , 




you need to know mathematics 

This section should be used prlmafily for re,adlng by the 
students and class dlBcussion* Some wordi like deduotlon and 
Induction will need to be dlsci^i^4 beyond the reading in^he 
'text^ One way to improve and ektand oneU vocabulary Is to - 
Introduoe. a new woni (or several new words) each day. The 
teacher may not wish tb adapt this whole section to a Tormal 
class ass igrfinent. It may be wise merely to assign the- reading 
for homework and then lat students voice any qufestlons raised 
by the reading. 



Supplement to - Teachers ;Qulde^ .Unit. I 

Supplementary Problems and Answers' 
(Answers are In the square brackets) 



I 



I. Gauss* method for the addltlojy of a group of numbers. 

HI 

. 1 . Add the first five odd numbers, beginning wlth'l, [25 Jl 
tfe^flrst six, [36]; the first seven, [49]j the first 10, [100] . 
Ii/-there a.geneBal l.aw? [The sum Is the sq^iare of th|^numb^ of 
adcfends]. Add the first 1000 odd numbers* [1000" o^; 1,000, 000] 

^ 2. What Is the 5th even niimbti* beginning with 2, [10]; the 
7th, [l4]j the lOth, [20]; the 1000th, [2000]. How is the 
5th odd number related to the 5th even ntmber? [The 5th odd 
number Is one less than the ^^th even nimber]. What is the 
lOpOth odd number? [The 1000th odd number is one less than the 
1000th even nimber]. Reverse this process. Fill In the blanks s 

10 la the [ 5 ]th even^ number 

^8 is the [ 14 *]th even number 

9 is the f 5 ]th odd number 

99 is the^ t 50 ]th odd number, 



14 



' ■ 1.' What is' ttie probability that a head appears when one 
doin' is tossed? [ 1/2., one oujb of S ]. " t 

2**^ if two coins are tossed what is the probability that 
both coins show tails? | l/^] that exactly one head shows 

[1/2 ]. , , ■ ' 

3^ There are four aces (from a playlnff- card deck) to 

be dealt to four people. What Is the probaDility that the 

first pe^rson who receives a card gets the aqe of hearts\^ 

i 1/4 ^ there are 4 possibilities^ one of which is favorable 



■ i 



' t 
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T 5# MatheniatloB Is 

a'leaislQns. 
p 6v The apitfistetlo 



SMiple Test Qutstione V ' — 

F^T I, TRUE - ^ALSE 
T** i. A matttematlelarL works more like a poet than^y^bookkeeper* 
T 2. Math^matlos le 

P "3, ^ Oottputlng mach:Lnes are t^lng the plajie/ o^*m:athtmatlGlans 



an art as wtll as' a Bolej^ce* 



In creating neif mathematics. ^ 
T Mathem£i.;blcB csurbe a hobby fo'r|some nfeople. ' 



I. 



■ St - ^ 

used by the government In m^ing ijaportmnt 



textbook is the best souroe of mathe^tlos* 



P 7, A mathematlclart prefera to solve problems by trying 'all 



poasl'bllltles • 



p ^8. .Slnee so 



lenoB lij 



s Is le 




I . . . ■ 

M more important in our society today, mathe- 



II, ITOLTIPLE CHOICE* 
1, The most Important jbart of a mathematlolan's work 1b i 

A, measuring and drawing. ■ 

} ' 

B, recording the data systematically* I 

C, ^ountlng ^d ooflbutlng* 

•D» thlpklng an6 freaBpnlng, 

_ ^ 

• E. none of these* 

^ > ( 

2i DeduetlVQ reasonliig c\aji best be defined as^ 
A. reasoning by trying ^ali possibilities^ 



B. reasoning by expeiilme^atlon. 



»C. reasonJjig by logical/ thl^lng. 
D^* reasoning by trial aj^d error* 

1, reasoning by popular v^t^* 

^ -10 



I (J 



-•3. 4, boys of i"3 bars, a oonclusiQn ttiat 

V ii^^,"^ at least anfe (without eut- 

' tijog m-^ bar) Isi^ - 
A.* one boy.reoeives 10 candy baa^. 

B» eaoH' boy .receiver. at'least^3 cand^ bars, - / • 

' ♦C; dne bloiy receives at least ft c^dy-bars. 

D, on^ boy- receives | candy bars,, ' , 

E, iione of thase. ^ ' • 
4.' If you wish to hi pure that no two students have birthdays In- 



■ the -iaame ^onth, t^e^grdateat number of ■titudentB you could 



j choostf^ 1st 

A. 2 • 

B. 12 



C.^ 13 



*1, none o& these. 



/ 



Vs. The vowels are/ a^ 1, a, and y. The p^obabdAity of, 

choos4ng a vowel from the. letters of the word "imable" would 
be 



A. one^_Qiit Of twu-^ 



r 
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B* one out of three^ ' ; ^ ^ 

^ -0. one. cmt of four, i * 

D. ^ one out of six/ \ : * * 

B, none of ^ these* • .J _ . 

6, The sum of^ all ^Jie wuole liombera ^rom k to ^J^l caji be qulokly 
' found by: / ' 

A. multiplying 4$ by and dividing the product by'fe, 

B. - multiplying ;22 1 by 3? - • • 

, • _ 11 



."^j^^^ - ■^^^ 45 by ,38 and dividing the product fy 2»- 



E.. ^| nQne; of these 



^^^^ Tim prS^ot ot^ t\^v consecutive .numbers sucItl as 6 X J will 
always b^ .^ven ^ec^use: ^ 




A. Iti will always have a 2jm Its one^s'^lade, , ; 
B# n,9ne of these are true since the 'statai^it Is ti*UQ. 




*dv one of the ^wo* numbers Is even. 



when multiplying .any ifcwo numbers the prc^uct^is ^ven^ 



: of ^^^^t abpye are Gori*^ct * 

8* If you pick 7 different numbCT'S from 1 to what Is^ the least 
number of them i^hlchyTOu^ b^ ^even? 

D, 3 . ' _ " ' 

E, None^of these* ' ^ 
9^ What Is the least numbe^^you must pick out of a group ^ 20 

children in order to be sure that at least two must b^Qf the 
s.fflie sex? I 




these, 

10.(''"lf you myitlply a two-dlgi*-.niinbei' by a three-digit number, 
J-dhe gpeateftt possi'ble answer you c;an get l$i 

*A.' 98,901 ^ ; ; ^ 



18 



^ Suppoee you cut It p: f ew tlmes^ only* one piece at a fctoe* 



12. 



\ 



Each cut changes the tota^nmnber of plec^s/^How mwiw pelces 
wlllj-^ou^ttave If yoii malce i? cuts? 

IB. 17 

D. 19' ' 

E. None of^tiiWe. 

Ann Bultlplled a number by Itself. T^e answel' was one of th^e 
following. Which one was it? 



1-3, 





22801 




22602 


c. 


22803 




22867 


1. 


/22,|08 


A j 


jlub Qfj 



balKteMi (11 players)* Five boys were on neltrher team* How 




C, \ You cffltt't teir^from this i|bformatlon. 

D, '' None of ^h^^^ anpiifferB. 



p.- 



li. the o^^>li|itag#ps f3?om 1 to' 
2. Add 9 Pl^t iL+ 21 + g5 +* . 

3 ^ What ,1s the least ^umbepi of pupl'la^you m\^^B|^e t^s be mir$ 
that at'lea^/if pttplls Aave 'thelpi^lrthda^^K the' same month? 



.(3T) 



4j,^'lf you had a .die with eight •faces^,. rivn^bered 1 -trt Si what j 



wouid He the- probability of .throw tog 'a'; 1? ^"5^' , . » ' \ 

th 8 f 



faces numbered 1 to 8, 



5. If you had a^pa^r of dice,, each witl 
what would .be the proba'blllty g-t tossing a two ? 

* * " 1 

6. What la the probability oR ^electing an eight- from a regular 

7. 1mat la the probability of dra^ng'^a heart' from a regular dec^c_ 



^ "of playing cards? 



r 



n 



V 



14 



So 



ERIC 



f Nam# of Behoglt 



4^ 



) ' ^ Clta^i ^ • ] ' • State 



Nombar of dk^s glv#^ to the , teaohing 
(inol«aing tasting) of ihis unltr 

.^pTOXlmata datasi 



USE THE BACK OF folS Bmm 3ff ySu NEH) ED^A SPACE TO . 
ANSWER OP Tffi QUESTIONS BELOW 

Makt a staf'temant about thfe ability leTel of Hhe pupils In thd 
class b^mI state ifl^e^er yoyr school uses some p3jtn of homo- 
geneous glpouping* ' 

2, What parts of utilt proved %o be tha most teaohatle?. 



0 



3, What partis of ^ the un^t proved to be the most difficult to 
taaoh? ' * ,r 

Did you omit jSLt^' pfiLrtf _ ^ 

Dld^yoU use. an^ mappx^miLU^x^ d^valbpmantal ffiatai*lals?_ 



If sa, wH#t wer^ they / and at whafr points ware thay used? 



5.. Did y^^flnd It necessary provide the pupils with addl- 
tlonST parotic e material: ^ 

. If so, ims It from taxtbooks or did you write your own? 

6/ Dp. you Jb^lrtc that a unit on this topic should be Included In 
rtegqlar tesctbooks for 7th and 8th grades? 

7* Please m^e additional oomiants about ^our teaohlng ex- 
pertmoa id,th ttils unit which you. think kould be helpful to 
' the Pahal jpesponslble for praparihg and .e3^eiljnahtlng"'fctf th 
textbook matarlalB for grades 7 and 8, 

■ 15 \ 



UNIT I 



S^amary of Teachers* Conments X 



. Reports on Unit' 1 received from 75 teachers who taught ,^ 

It In 110 ^lassesf Of these llasses 50 wepe grouped ftcoordlng to 
ahility (35 high, 9 •madltam, 6 low) and 60 were het/irogeneous , , 
Three-fourths of.tha classes were sevei^h griide a|id most of the 
'rest were eighth gride classes. Ther^ were a ,f evr claBses at the 
sixth, nintfci, or tehth grade levels. (Most ©f |fe» teachers agreed 
that the ianlt should be included in the seventh grade. ; 

■:: ' '] \ : ■ t'r • . - . - ■ / .•■■^ 

The tijae'^spent on the unit varied from 2 to 17 days, , Some 
70 % of the teachers taught it for from 3 to 8 days,. It is sug- 
gested that protfkbly 5* or 6 days Is a reasonable' time for most 
classes . • - 1, 

Thm teachars regarded the aactlons as^most easily taught or 
most difficult In the follOTslng order of fraqueneyi . 



TeE0habllltys _ (ij Gause (s) Deduetl^on f3) Probability 

Most dlfflculirTl) ^ Probability (a) Dtduetlon (3) Gauss 

ijite that there-were dlffererices of opinion with respect to 
teachability an6 difficulty. ' ; . r ' 

A few reprasentatlve conmente made by teacherB wares 

Thfe inte'refet of students was yary^ high. Also' thea?a "^yas 
, participation In dlsousslon by students who normally ara 
i I reluctittit to Gontrlbute*- 

There was vary good reaction to this raaterlal as 
opening unit/ There was evldeftca that the family at 
homa had been brought Into soma discussions and their 

Ihterast wap. whetted for mora. 

N ^ 

^Thls type of material should be spaced strategically 
throughout a text. ^ • . 

I recognized that my teaching of the unit to my second 
participating blass was better. 

^"^The interest span of the lower group is Ibriger th^ It 
was when they were studying traditional work. 



EKLC 
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r^f .' ■ .THE SGIENTIPIC, SEESAW 

This unit can be*used a mathematics class or a %pienca 
class or it cin be planned as a joint project* It might/well 
follow Unit I, "What Mathemat Is and Why "You Need to Know 1%.^ 

Much of the science that is taught fen the schools today , 
is dascrlptive . science I and it omits or neglects the quantitative 
aspect of the subject^^ Yet only by a study of quantitative 
data- can one learn to carry out^ the four steps of a scientific 
experlinent| namelyi ^ ^ . 

1* The scientist observes what happens and collects and 
studies the quantitative da'A. ' ^ 

2* To explain the. facts he has ODServed, he states his. * 
hunch as a hypothesis which expresses the pattern he 
sees in the data, 

3. He makes predictions, telling what mil be ^een if 

' certain other observations In the experiment are made* 

4* He goes back to the equipment and tests his prediotion* 
If it works in a reasonable number of cases, he can 
state his discovery as a theory or principle* No 
amount of tests will '"prove** the principle, but a 
rather large number of tests will show that the, 

principle iq very likely t^s^ a true, -The principle 

" - '■ ■ _ \ ' . < 

is usually 'stated with mathematical t erms ^ and symbols . 

The purposes of this unit on "The Scientific Seesaw" 



aref 



(a) to illustrate by a simple experiment the typical 

, inductive method of science j 
{b) to give pupils experience in collecting mathematical 
data^ in an experiment in science; 



to) to help pupils stefthe Iniportanpe of the quantitative 
-= aspect of the physical experiment ; * ^ ^ 

* (d) ' to furnish applications of some mathemafc^ical alfill^.^ 

The eQulpmerit'^lp ver^ etople* A meter stick should 
always be availabij,%^in a science or a mathematics ^&sSroom. 
If thert Is no #|Lt /o f weighs, a tetch of pennies can be used, 
but snewer ones Iw^Mf be more similar in wel^^t* than old dirty 
ones m t ' 

^The Law of the Lever^ is one that can be discovered rather 
easily if meaiuremen^ts are earefully madej and yet is very. . 
fundamental in sciOToe and in its use in miich equipment -that 
we see around; us such ab crowbars, ^ongs, scissors i etc* 
_ that each pupil :^ake part: in the experi- 

ment.'* The teacher may find it profitable to diviae the class 
.into groups of flve^^ pupils, so that each group may carry out 
its oWn experljnei|^# In the group , one. pupil may hold the 
String by whlc^ the ba^^^ saspended, one may adjust the weights 
and distances J a third may read the scale and the 'remaining two 
Vact as recorders. As tha\ experiment procfeds, the pupils may 
rot&te these responsibilities so that. each one has a chance to 
perform them all, and to experience the complete experiments 

When pupils are doing the experiment and recording measure- 
ments in Table Ij help thetn dlscover/two relationshipsi if- the 
weight is increased, the distance fro^^he fulcrum is decreased; 
also, if a wei^t is doubled, the disl!ance from the fulcri^ is 
only half as much," if the wei#it Is made three times as much, 
the distance is only oAe-thlrd as much, etc. The products of 
weight and distance in Table I should all be approximately 120, 

Tables II, III, and IV suggest ways of beginning the.^ 
measurements in order to get a large nuunber of readings and 
also to help bring out certain relationships. Also, reading 
the meter stick should increase pupils* familiarity with this 
kind of measurement . # 



After recording all the raeaaurement.s in their tablaSj 
pupili should be able to see and formulate in their own worda^ 
the Law of 'the Levers namely that the product of one wei^t 
and its distance from the fulcrum is 6qual to the product of 
the other weight and its distance from the fulcrum. .Briefly, 
wd - WD. V 1 ^ 

/The purpose of Table V is to see whether pupils can use 
aritlMnetic and apply the law to specific cases. The lapt four 
figures in^he table show tHat if a sufficiently long lever 
is used| a trOTendous weight can be lifted.^ 

Graphing is a skill that needs to be used bptH in mat he - 
matics and science. This experiment gives a set\pf figures 
which can b,e graphed easily and yet they form a curve which 
these pupils probably have not studied.^ The teacher may w.ish 
to follow up this graphing with several other graphs for^ ■ 
practice which would [yield similar curveSi as WD ^ 48 or , 
WD 96, The. hyperbola is such an . interesting curve that tftie 
better students should be encouraged to investigate it and ^ 
its uses further. . * 

In all this work, help pupils to become aware of the 
importance of mathematics in science and of the necessity of 
mathfmatical data to carry out experiments. 
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ANSWERS 



Table 1 



Ta%le II 
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16 


1^ 


16 


16 


16 


16 


16 


d 


6 


6 


6 


6 


,6 


6 


6 


W- 


16 


24-. 


- 6 . 


12 


4" ^' 


e 


48 
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6 


4 


16 


a 


24 


12' . 


2 



Table 


III 


y 


' . .1*' ' 










w 


. 20 


40 


10 


15 ^ 


30 ' 


2 


50 


; ,d 




2 


30 


20 


10 


40 


6 


w 




20 


20 


;20 . 


20 > 


20 


20 


D 


, 15 


15 


15 


15 


15 


15 


15 


Tabl« " 


IV 
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w 


18 


18 


18 


18 


.18 


18 


18^^ 


d 


' 5 


5 


5 


5 




f 5 


5 


W 


15 


10 


30 


45 


9 . 


6 


5. 


D 


6 


9 


3 


2 


10 


15 


18 





(a) 


(b) 


' (c) 


U) 


(e) 






* 


w 


lb 


.*'io 


10. . 


10.- 


10. 


. 10 


10 \ 




d , 


12 


12 


12 


12 


12 


12 


# 

12 " 




W 


■ 10 


■ 20 


5 


8 


15 


. ■ 24 


12 


A. 

... - i 


D 


12 


6 


2h 






~ 5 


10 





1. 



Exercises 

ta) 
■ (b) 

io) 
^ (d) 



They al"« placrsd^the same distance I'ram the fulcrum 
The new diatance is ^ of the original dlstartce* 

D is twice as large as^ the original D. 



The new 
wd - WD. 

The producL^ : i he distan'gc times the welghtCon 



each Bide ai & e 



ual . 



'iT-Xl-5 



■-■■u'---. 



SfV^as-B^^^^^ 1^ 23 11 14, ip 100 100 mo^ ' 

■^-^../U'T d,: ■ -3,, -l^ 5 3 ■ g 7 50 50' 50O 5000 ' 

l*^ !;:. JL. i^r^o 7 I5\i4 \^o,i2 ix^^^ioo 1000 loooo loooop ' 

D 5 7 fi^ 9 ?! 4.5 7|lOy g 7.7 5-5 5 5 
i 3* Suggest Ghaaklng cases with the smallest nxjmbars. 

..^ — .... -= ... . . _ ... .- . ■ . ....................... ..... .....^ 

-E** (a)^^; 5^^^ weight increases the distance decreasfs* 

: . (b) As the distance increaaes the weight decreases. ;, 

vi Notes ' The teacher may wish to point out that this ii 

; an Inverse relationship. . : 1 



3. (a) W ^ (b) W^^ 8 TO about 13. 



If W 
Then D 



20 ,177 



8' 9 



3L6 17 21 23 25 



3| 71:7^ 



?23 









a'- . .. ' . i ■ , -■■ ^ , _ ' . - ■ ^ ■ 








- - 

.4 









|;::y5:;iTS^ i5' 23 ii ;4 



lOQ ' 100 
500 - 5000 



p -15-20- -7 15.14' /ZQ 12 t| 13 .10,^100 1000,10000 lOpOOO 
'574 9 7|4.5.7|lO $ 7.7 5 5. 5 , 5 
Suggest checking cases: with the smallest : hiyuh^rs:; 




3. 

5. 



, (a) As the weight, inc leases the distance .decreases. 

' ~(b) As the distance increases thft. weight, de.creasef. . . 
Noter The teacher may wish to point put that this is 
an inverse relationship. ■ _ t' 

. (a) -w ^ 4 (b) w ^ 8 (c) w ^ about 13, . 

-Alt are-" No — ~ 

If W . 6 7 8 91 16 17 21 23 25 



alien D ■ 20 174 



15 lif 



'2 '17 ^7 ^23 ^5 



erJc 



22 . 



28 



1* Itoke m stitOTent abo th# ability laval of the pypllf la 

lass mad stata whathar ydur sohool vimmn soma plan of homo*" f 
gantaoiis gi^uplng. ^ 

2, What ^aMs ot the junlt proTed to be the meat ^aohable? 



™1"*^v~i#hat"parts"^df the ui^^ t07he~th«"iffdist~diffiw^^^ 



, j. Did you utffe a^ aupplCTenta:^ developatotal aatertalsi 
• If so, ifhat Jrape they, . and at what pointt were they tiaffdi 



5, Md yw f ind^lt neeessa^ to piwlde the p^ 
tlonal PirtLdtJoe natertal; 7 ^. 

. If to, MS it f roni textbooks OP did yo^ write your own? 

iDo ymr thlnk that a tin^ 

regular textbooks fop 7th wid 8th ewtdas? v / 

ni^e ANY additional oooments about your teaching ex- 
pedience Wth this uilt irtiifth you think^^ wou be helpful to 

textbook matprtals for gi«dea 7 8, , : f : ' 



Wif^^^fJ^i^-^ -aj/-^ ^iH^fi*-* ■^■^J^^ ^-^^ "^^t" 



'Summary of Tea&hers» Comments 



\ 



■ 'The chapter on the scientific seeBaw was used h^ 12 teachers 
■i^ in 48' sections, largely with heterogeneous, grouping. IPhose wh6, 
t:rrP^'^^v1^,?li^i&^ it 5nd Invarlahly found It well received hy th^ 



'-•Teachers reported spending from 3 to 10 days on the material. < 

^^-^■-'A1?afast ^days.vere devoted to the chapter In most claises. Ih^ 
iif„ ' yW'^^g^^ ' - ^^ f^ Q X Q-'Xlii^ ma t erial w aa^aaghfr-^^^^eope rat ao n. wi-cn is nft-^v 
..science teacher and In at ifast one instance the unit was taught 
;r7"''jji 1;he Silence classroom. . . ^ 

' Supplementary mateplal was seldom used although a few teachers 
Introduced other types of levers ^d^a nurfber isuggested this as a 
^^.^esd^abie^ option. , Graphing was hard f?f .SSP^ilSS®?^?"!^^^ 
IT" ^iw-dthers tKe law of the lever caused difficulty. In-one-or^^o-^^ 
cases the teachers were dissatisfied with the ^^^^teWRtal equip- 
^ lient at their disposal. There was general . agr^ent that the 
chapter was especially valuable as a tie ^n wlt^ science , and as an 
introduction to applications of_mathematics . , 



'the interesting appllQatlooa-of eletmantuy mathemtlds is 



ill' AtatiBtles. the fundamezjfeal ideas of whleb often come up -in grades 



^Dd 8'^d even earlier 



appUoation of thise ideas is in the 



of the Constitution. This uae^s very extensive, md mmj ^llions of 

V . . -^^A T^ aw at*^ kpeftt> each yw?^ to other statistios for tta, fovernment* 

« ^tjt^*. ...e^f QP^^ in 1954 the federal gov@nment~ spent aJ^st $50^000,000 

just on eoUd^oting statiitlds. The Is'eakdovm %fa3 as follows i 

Depai^eht of ApfieultOTe < ^ ' ^ 5#9S5> 

Di^partoent of Coimerce (ineludes ftireau of Ctotos) * 21>782t 

Dept. of Health, Mucation, Welfare > 1,286, 

De^. of Labor, Itufeau of Labor Statistics 5$3U&^ 

vDept, of xreasui^, includiiig IntsMal Revenue Service _^l,633f O(S 

federal Trade C^y-sslon J ^/^^ 

- 8eourities\ and ^lAange CoBmission ^ • j KSf OOO 
"Other statistias for F^eral Civilian agenaies— — ----- i6y060y000 




Slnoii most Junior high school atudent a study the Constitution, the 



relating tff t^ to tlis a-^dy sWwld itrenpfiw^ 



The 'purpose of this unit are tteae-folds 



(1) To d#velbp, the eleiantaiy eoneepts of statistics" through a 
; sttdy of some of the data that our govtrament aUBt colleat . 

(2) to develop an appreciation of the lmportaht >use of nathe* 
\^ aatlcs in the social studies, thereby aotivating ttd 

strengthening both* ^^ r^ 

(3) ilo .show how a mthraatleal interpretation of statistics Is; 
vet^ Im^rtant in aaking neceasa^ planning and dii jpredietlng 

the goyeraaentt er 
The que^S^ns on pages 1-3 of the unit should serv« to stiliaulate 
pupild to think about^ithe pi^blras and to find some of the uswers. 



^-'^llii^^O^cA^©^^ 4 whqaa main purpose is to g^1<her 

^ibout tha grfrt extjiiA of the tai|t# 



;^f..^-V : S. su^^ whicsh faas beeri published annuill^ sinee 1878. "tit 

23^ 



■■«'-r=!«*-= 



tm- tlii'^st^difd nnaaxy of statlstlei » the lndu«tri.al| loeialj 



'1 J 



prepared wAmt the alrertlon of the Bunaa of the Oeneue. 

^ The foUoWlng g^ph is the type thmtgf»pils are asked, to do on 



Popu^-ation of U.g.A. , 1790 - 1950. 





4? u- ^,:;;'aL^.•s(JI^fef i,,aA'&SJ-'-,r.fe.T**'R,''A''»ft^i 



1 



ERIC 



g gs 4 1 f m 8 & i 1 J s I lilt 



26 



52 




a^foUf^trlfiji^^llI^ asked fat* on pages 7 and 8, show 



^^^iitfhllM reAtet oerbain changes In nationll 

pd^i£r^::^l%«.^^^^ lavs" of 1923. TH% pair of graphs hslp to 



^^;i^:r'L^^v^ , 'aiiMwvfe^l questions on pag^s ■ 7 and 8.« 

"jV7.:;^,= -i:-rA!-;;;.,-.J_'V;.VV-;i-v.;'- ■, . - _ . -. . . ■ , . . * ■ i. < . . . - • 



r: 



„ , 



increase in population of U.S.^. fe^ dooades 17^ - 1^50 (1) 
Isa&iffmtlon daea^ts 1^ « 1950 (£) - 




ft S M 5 R S fev S R S S ^ 

i a a a a a ^ a-'a ^__s„. ^„ g a a a 



27 



ERIC, 



33 



?.ti^''':]^ii^Mi(So5^'l8 f^^ the devftlopaisnt the aeaalngs of:- , • 



B&GE J^^^tii; difference between the/lowest aaad highest jaumbei-s in 



-ii^iBITHlffirriC MEAN - the lym of the obfervations diTided ty the i^mbei?. 

' H MfeDIAN - the middle umber in the set off^ata 

tl MODE - the mmher. that oeews most often 

. / 

mm DEVIATIOH - the average of the disvlfttlonB fSrom nflftn " 

* ' ' Fdi^ls* work "with the tables that are glTen should trlttg out the 

- follei^g general eoneepts: 

(a) The range ts ^ staple b^t lapMtant figure, sinee it shows 
whether there is a large mall spread in the ohservationp* 

(b) The mode is ati Interesting ^Igitfe but does not tell w^htog 



-abeirt^thfe distrltiatidn- of^the data* 



(e) The median is rather easy to find, but on^ tells that half 
the numbers are below and half are abOTe. A few inorddMtely 
large or amaJJ^mm'tors have no effwt on the median* (See 
Praises 6 ahd 7, pai®s 20 md 21^ 

(a) The mean is the numbed that the lapian usuaUj refers to as 
the *^ertL^"* It is sffe^^ ^ m^my nunbirj and so ^ |ew 
Ter; large or Teiy small numbers might clange mean oon* >^ 
sidex^bly* — 

.(e ) ^i^DetiiAien; {or difference ) ^pm the mmm. Is cyw of ^^^s^ 
the spread of a set of numbers. For instanoe, one set of 
* figures may be very eoncentrated and group thrtselves olosely 

^ ~^ nJ^^ %^Xe aw M^iT^BTf^ 

wiii^^^^eifl on one^ o^ 



: mfwmg^ of the deTiatiOTs is develc^^id here. The neprtlve 




IE 

g^:r'Tofr4^ ; . ^ ^"-^"^yiiiiilwiTS sSbuld not trouble th# pupils j but rather a hould 

^gifW' another iptidtive introduetion to ilpied m^beM# Th©^ >^ 
slga la tiot t^a^ iato eoasideration in »0^i^g^ thi 
ddvlatiOM* FOTther study o£ dCeviatlons, aibh -4s^ f 
ao-ca],l^ standard deviation, is a bext step in u^ly^g 




ift€ 



sets of data. «^ . . 

Let pupils toow that -they have had merely a glimpse into tMs 



- " in life today « 



eresttng stuc^ of statistics wlioh is playing auoh an lap«tant role 



, _ _ The fol^ list suggests some topios which eould he us^ as 
special reports oi^ special project a j ^ ( " 

1* "The number of automobile a manufactwed each year f6r the 
last 10 years» . - 

^ ^ — 2» — The number of airpluee -produced each^year^for^the last — 
10 years* (Can ydu find out tow muy ait^lanes there 
^ : 7 w S. in 191^?) ; . 

3* 'Urban population compared with f Ma j^pulatioa^^ recent 



# 



4» jtoount of af r«cenditiening. 

5, Air travel vs. railroad trav© 

6, Faam maehinefy, such as number ^ tractor s^and motor trucks* 
7m The talavision industry. ; 

^,.._.A8A..^E!^^entage.:p^ 

It may be desirable that the teacher have the pupils collect data 
imoh ms ivapmT&%\3Tma) and analyza the data aa a slassFOom projeet. 



■^TfiS^t *r- ' .J - ' ' ^ 1 ^1 "^^l 



3ii i^i^ Immigration rats »a 'begliming of westward moYtatst, 



Mr* 



44 19^1 l^he depression. 
5. 1950j A flli^t depressicMa 

6« 1646«47 was the height of the fuLLne« Mlpmtion to U. S. iiiere&# 
'7r't«r~l.^ ♦ 2U ♦ 3.3 + 4.2 + 6.1 - 17.9' (niilllon 
- , 23.2 - 5.3 - 17.9 • 

(b) 8^2 + 8.4 ♦ 10.4 + 12.7 + 13.1 « 52.8 
■ ■ or 7640 - 23.2 * 52.8 

(0) 16.0 +13.7 + 17.1 + 8,9 + 19.0 = 74.7 
— -or-lfO.? - 76 » 74i7 ^ 



8i (a) 5i3 or 3^ (nBarest 10?S) . ; 

- - ■ • ...... ' ^ " :l ^ . V . . = 

(fe)- Ssi^ or 230% (ngawat 10^) 

(e) tIiS^w 98?^ (Ntarest 1^) 

9. (») Inerease in populAtlon. 

v according to 8(a) 1800-50 cwUlned tto ^peatast »te of in^teiw 
(?) Over 200,000,000. , ■ 
(d) PogptilAtllon figums we used , to solve problems Ini 
1« XuatiLon* 



2« ^^its. 

3» Soaial welf^fe* 

5i TTOOgpwtattQn, 



6#: Food si;ct11^^* 



3& 




^. ^.i. -v-r^-ftjb ^yt*-,^ Mt*i*-t* - t- ^ '^Nl^ • w ^ * --Cl. " - 



^^ 2. Xaml0?mtloii in the 1931-1940 period, Tb^sa vera the^ dapreasloB ^ ^ 



3; Oenerai tr are the eamfT 

6, 18^0-1860 * 1900-1910 . 
1870-1890 19^*0-1950 

7. ^ (a'') I&craasad. Wsstsra rnQTsment and e^uaion ^ industry* 



(b) l]|#fa^as©s. pMle yea i 

(yg) Both Inereasa and. deer aasa* Sc^oiDle expansion and World War^ I. 
v(d) Deeraase* OTarpopulated md d^prasslon*- 
Bm Sevang five* 



9* Daereasadi but not as nuoh as the 10 years bafora and aftar. ^ 

■ ■ ■ . . ' . ■ . . . ' ^ ■ ..^ . - . _ " , ^ .. . ■ ■• 

10* There has been lass and lass fornication* It Is i^etramaly difficult 

^ to pradiot^ the ijamlgration during ^1950«*1960 sines the situation ^ In 

Hungary* V The p*aph| however i indiaatas that If the trend continuaa 

th^' number may fee as low as 100,000* 

. . . .. ^.^ 

1. d6.^ ■ ^ > . .. ^. ■; " J 

§• The deprassion was at its hifh#rt poinj^: during 1935*1934 i ' ^ ^ 

'^^;76y^"^;W6rld'^War^^^^^ 
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(b) Uneapl^mfat eompansation paid ineraasas, 

. .. ... ... 

Food wad ciotWng sales dr \ 
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.score- i»- 87; 



KSr^^:^;:!^ir?j^■^:7^■■ -flcore is- 84* 



|^ft <i ^ir^^^.'^-^^ 



P» 15 



^7 Th© hl^#it is the ^ mode . 

Ihe na^^ ft rapitf eailBatiro is; abmrt 4OOO. ThM^^^^^ 
^ as ma^ belo^ th^ figure as vthere arf/ above it* 

4;^ The aode ir^85. - 
The jwiiM ii, 85# 



-^nr^^Thr^wedlatt -is abo^ 
7i See 



.; Nrf^>!r;i:.B. . ■ See; ^ph. 



9. The rate of .patents issued deereafse^ f ram 1935-1950, /and' tfien 



32 



3£? 




re- : ^ Th6d» were y#MS of mn uptwia iti buaiuess. : • : ; ^ ^* v 



' 2.:^ Deviation from meam was leapt In 1951* 



3^^ Aroraee, dsvliLtlon » la^g 



I' J 4 



5. 



4. Mean a 83.4. ' 

Average deviation a 2.7 tto oeweit lYth*) 
ifean - 84 

\-.~^ - . - ■ ^ ^ 

Average deviation - 9 #6 ^ ,^ - ' , • r ; /// ^^ 

(a) IteMi ^xeroise' 5 .6 greater^* * ^ ^^r '\ ^ 

^ '(b^. Avertge deviation of Exercise 6*9. ©^ater« ; ' ■ 

,<c) Average deviation indicates spread ^(,vai?libJlity) ^dliperff^^^ 
■ of-t^e test ."grades., „ 



i. 19 

I, <a) itode « 1 
(b) No. 



ai v (a) Median a 2 




(b) No. . 
3* Mean - 49 

4. Dtvifftions from mean aral^^iS, '^kf, ^kQ, *^8^^-^, 

; *48i *48# -48, -25^ -28^&^i3|i^^:^^^^^ +210^ ^2&8, and +2li^i^spee* 



- — t lve^-# - - 

Average deviation ^ 67. 
iCa) iteao s |6,000 



(b) Tteee are a 



ERIC 



(e) vEigW are belJ^ 





3D 




^-^^"^ ■ (]}) six ftgg 



(c) Sfliyoia are l?«low 



•A 



(«).v.ifi^ilvi is its 

. . » » ^>T— ^- ^t .. «.n j^v vS^iiiJg iw.«v.?< .S3-* v.y< :.'M^ ' - . 

. ■-- (f) Ho 




1^ 



1 \'^JrS^^ii>^Z*f^tJ.-^ 
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^•.;v:;|; 
\5 ■ M 



mxm 1000 



C' ioob-2000 



.2000-3000 



■ 3000-4000 



4000-5000 



5000-6000 



- 7#00 



7500 - 10,000 



10,000"15,000 



15^000-^,000 



20^000-25,000 



'25, 000-^50, Opf 



.THOUS^fle OF^FAfflLniS 
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ssso 
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3390 
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J r^ss 



TaTjie r;, p. u 

Ex. 1, P, 15 



IWMBSR. JKP. -A JTJNGTION Of P^IOD 



FATBITS ISSUID (raOUSANDS) 



fablf V, p. 16 
.. 7. , 



-#s in o** "^J !rf 
o o . o o o o 



e B G K a 

O O O 0,0 



1901-1905 



1906-1916 



1911-1915 



1916-1920 



m 

g 1921-1925 



U 
"I 



1926-1930 



1931-1935 



1936-1940 



1941-1945 



1946-1950 



o 1951^1955 
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uNii* XII 

^^-.X^Sample.;. TjB^t; ^ Questions ^ 
fmil, MATCHINQ. ' 
Match the following loy placing the Ig^^iber corresponding to the best 
description before each of the niambered words or phrases. 



Problem 








w 


1;. 




A* 


Averag© of the dlffsrenGes. 


(B) ' 


2, 






from the mean i • ' 


m 


3. 




B* 


sDlfferBnG© of 8a.oh value froBi' 




4. 


Haan Deylatlon 




the mean , 




5. 


Madiaii 


0. 


Difference of each valua from 
the median 






~ — - - ■ , 




A Dloture of statistical data 








1* 


Middle, value In a set of data 






• 


P. 


Number of observations cited 










Sum of the observatlohs dlvld- 
ejd by the nujiber of them 7 


Probleni, 


2. 






(a) 


1. 


Mode 


A. 


Colleotlon and arrangement of 


(B). 




Rahge 




f actSj In a condensed form^ 


(E) 




Statletleal Inference 




for ready reference 






Table 


B. 


Difference betwaen the high- 


(c) 




Trend - 


c. 


est and lowest values ^ 
General direction or prevail-^ 


i. 








Ing tendency 



Da Largest value that occurs 
Eo Method of drawing coneluslons 
or making decisions on the 
basis of ^mples of data 




Pi Number of times a valut occurs 

the partloular- 
H, Value occurring most often 



PART II. mLTlflM CHOICE. 
1* The median the mean of a set of data will be i 
*A* sometimes the same. 
. B.-( always the same. 
. ^ C* never the, same. 

D. npne of the above. 
2. In the table to the rlght^ the 
T aisaian a^ Is nearest- to : 

A. five, ^ 

B, four. 
*0. ten. 

Dm jfet^^en, 
.3* prom the table or\ the right ^ 
' the mean of the data can not 
be oomputed because 
Am .no mean^, exists* 
B. values are large. 
: C. grouping Is wide. 
*D. data are open-ended. 
The next four questions refer. to the following graph. 



f 



A ge " 

5-9 
10 " 14 



0 - 10 

, li i^io 

Over 20 



• { 

Number In 
age: group 

2 

5 
12 



Jjumber in 
:e group ' 

■sa 'i, : 
73 



39 



45' 
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m\ '4© Mff ^© 



4. WilcK of the following years Ifi out of line with the genaraOj 
trend? 

• A, 19^0 

• B,r 1952 ' * . ' : 
, *G, 19^5 

D. 1956 . ■ ' ^ 

5. In which period did the ntamber of births' lnoi*ease the moat? 

A. 1935-^0 
*B. 1945-50 
0^ 1955 on 
D. before 1935 

6. The number of births Xn 1957 was 4,3 million, The number "4,3" 
has been rounded off to what place value? 

A. ten- thousands 

B, ten-mllllons ► 

0, millions ^ 



*D, hundred-thousands 



.7« A,P5rodlctlon of^v*^e number '^of 'births In i960 would bes 

-~ ^■--■-^^^■■^ ......... . . 

• The next twp questions are based on this datas 
/■ 1*, 15, 18, 28, , 29, 30, 31, 31, 40 
811 If - the' 15 were Chang to 19, the median moulds 

A, Jjioreagp* ' 
) ; (^p^i decrease , , . ^ ; 

*C. remain the same. ^ 

. . J 

9, If one more Item^ 4^3, were added, the median would s 
*A, inqreasa. 

B, decrease/ v' ' ' . 

C, remain the same, 
disappear. 

Th% next two qneatlohs are based on ^^^^ %et of Items s 

85, 85, 80, 80, 80, 7T, 7$, 7%M^P 
The mean of this set Is 78, the mb^l^i^-lBO, the mede 8O1 

10, The deviation from the mep|i/^^ tl^^^t^e "85" Isi 
A*. 3 

*B, 7 

c. 0 

D, 6 

11, The average deviation from ' the - Aean^ isl 

■ ^ . _ ^ ,„„ ■ ,41 A;.- }; . V ^- ; ' ^ ' . ^" 
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fC. 5.86, 

'A f act ory owner oheeks the timm of .^rlval of eaeh worker, label* 
Ing the aiimbar of m^utea early by a numerfc with a minus sign* 
Here are the datai -12, 3, -10, -1," 15# 4, -3, 0, -2, -3, -15f 
12, -10, -5, 7. 

'•He mad€. a table, the first two groups .of t*hioh, given here: 
^ime ^ . NiJiaber of Workers 

-19 to -16 0 ^ 

-15 to -^2 . 2 . ; /: 

12. Jhe next group should bei 

„^..,„A._ r.11 tp..-9..:_^ i^^^ 

*B. ^11 to -8. * 
e* -12 to -9. . 
-10 to -7. I:' 

13* ' How maiy workers would fall Into the gTOup "1 :bo 4"? 

A. 5 

B, 4 . 
' •C. 2 

• "<;■'■ "ii.i 'f 'y -k 1^ • • • A ■* J' ''Ak . 



. i6m4-HiJfe-Me 'fittatemants which ara^alw^s trwe 



with a plus .sign. 



2* .-^^^-^^a Is the difference between the swallest value 
and the largest value in a given set of data. 
(+) 3. . Extreme values have no effect on the median. ' 
(+) km The aritlfflietlc average and arlttaietlo mean both have the 



J same meahai^. 

%^-(+)^r--^^ are a^raa^ad in ord©]^ of sign * 

/ ^tlie 40th s be the median. 

(+) 6 « The value which ocoura most frequently in a given set of 
. V data is aalled the ^de, 

V Statistia 
Statistla is a oo\mtry with a population of nine people. Although 
it is small, it likes to do things bigger Gountjles doj it has 
pride, TOien it t^es its ten-year census, it puts the information 
in the form of a table. Here is some information about the 
population, and a table based on it, 
^"-^ citizen is a girl two years old* 

There are three twelve-year-old boys, 
. There is one eighteen year old girl. 
There is one twenty-seven year old woman. 

There are two men whose ages are thirty-one and t^?Hby-twQr 
The oldest citizen is ninety-three, 
^ Po]Dulatlon Table* 

0-91 
10 - 19 4 

20 - 29 1 
30 - 39 2 

; 40 - 49 0 

The old man likes to think that the population of Statistia Is 
middle-aged J he quotes the average age to show that this is so. 
The boys say that the . population is very youngj they give the mode 
to prove their point. The twenty-seven year old womdft says that 



50 - 59 0 
60 - 69 0 
70 - 79 0 
80 - 89 0 
90 - 99 1 



itte^ heyaelf ii^ nf ar the ^median age . Answer the f ollowing 
questions, giving figures 'to p^ve your point. 

1. la the old man right? Why? ' (Yea, from his point of 
view, since the mean ag e Is 26,5 yeilrs.) 

2. Is the woman right? Why? (No, Blnoe the medi#i age Is 
18 years.) '• 

3. Are the hoys right? Why? (Yes, but only In the aenBe 
that the mode Is 12 years. 1 ' A . 

Some of the cltizena assert that the me«i of the population does 
. , , .... . ' § . , 

not t6 ally represent the age-group of the population cortectly. 

They quote the mean deviation to, prove this. 01 ve your opinion, 

Noting numerical data to support your opinion, 

1^, (Yea, for the mean deviation is 17,0 years.) 

One twelve year old boy suddenly dlsoovers that Ha is aotualiy 

only three, slnoe he i?as bom on February 29th and has had only 

thrfee birthdays. However, he says that even If this Is true. It 

doesn't maKe any difference In the mode^ One of the others say^ 

that the median will change, while another says that tt^ mmm is 

constant. Tall who Is right and why. 

. _ _ j_ 

( [ The mode remains unGhanged bxiQ so also does the median. 
However^ the meatfi will be reduced,) 

PART III. GOMPI^TION. ' 
The scores for the basetall team werei 4, 7, 11, 5» 7# 8, 13, 
9, 7, 7, 10, Complete the range, mean, median, mode, and average 
deviation. 

1. Range's (9) 

2. Mean = (8) 

- ■: " 5V 

■ • ■ ■ ■ . • 1 



4^ Mode - (7)%' ■ -r^ 

5, .Average devlatlorf ^ (i) 



\ 
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5^ 



lifamber of days glvfn to the taaehlng 
(itncloding ti0stlrya)^^Qf this unit: 



, . /USfi.Tm; BACK OP TOTS SWmS you need EXSraA SPACE TO 
^iv^l r' ANSWm ANY OT THE QUESTIONS BELOW 

1. like a statMiant about the ablll-^ level of the pupils In the 
olass and state trtiether your sohpol uses SMie plan ©f homo- 
g^niaous grouping. . v ^ 

2* wha^ parts of ;the uMt^jpTO teac^hi^i^t^ " - 

3. What parts of the tjnlt proTed to be the most dlfflGult to" 1 
teach? . .J 

/ 

' Did you omit any part? . 
4^ WLd you use any suppl^enta^ developmental materlkaai 



lf> so, what ware they, and at ^hat points iferi they HJsed: 

./'as. ■ 

5, Did you find It/ neG^i^'i||Li7 to provide the pupl'Js with addl/ 

tlonal praotlo^ matejrtal^ '^^ 

- ^ 

/ 

If so, ras It /from taxtbooks or did you wrtta your own? 

6^,N, Do you think that a unit on this topic should be Included In 
regular textbooks far 7th and 8th grades? 

7, f lease miUce ANY additional oomments about your teaching ax- 
pertenoe with this unit whloh you think would be helpful to 
the Panel responsible for prepiartng and ej^ertmentlng with 
te^bopk Mterlals f or grades 7 and 8* 



^ Summary of Teaoher^'- Comments. 

, / • " " ■ = . ■ \ ^ 

Unl^ it St&tiatio^ was taught, to nine 

olasses by nine dlffaMrvb teaohere, Csix of the Qlapses ooi^aintd 
studarits of various atllltles md >i^^^^ of the aiaasfee the ^ ' 

students ware above ave*ag|) ij^i-'^^^jSJtif^^:, The number^ of dayi epent * 
on tiftohlng the imlt ranged fwrn 6 ya^s;to 17 dayp.%The average 
wasvteo^t 12 i^daya. /v^t-^^:^^ ^ ^^ , , 

Sfi^W tjrtL^era found all the unit easy to teach, 

nSodiB; te^ohers^ Indicated that: the materials on central tendency and 
; graphs Were espeoially llked^ bjr tha s^dents . It was s^e^orted 
that some studentsi needed asflisibaiiee In finding trendy Sroto data 
a^id the average of deviations, of the teaohers found 

it hilpful to provide additional supplementaryi development^^ I 
praetiee material. Some teaeherB plwmed the wnit with the socjil 
studies teaoher and highly reoQmttfptded auoh a oooperatlve arrahge- 
ment, . 0 • - ■' •'■ - > . ' '^i,- . - , .. 



With minor suggestions , the teachers - who taught ^thfe unit :r^^ 
0OEmnende'd:\ltB Inolusloh in the mathemiatics program for either the^ 
seventh grade or eighth 'grade, ^ ' . 



\: \ V \ ■ '■ \ CHANCE 

; v^^fh© puiyp^ to Introdue© a f ew. of the 

molt alemtntal 4 properties of probability. It was ddolded \ 
t^trthe word **qhan^ would be used In place of "proba- 
¥lllt7'*r If i^ou prof tWe term probability, •• by all mamni. 

use It. ■ r ' 

The unit att empt s ^o Illustrate that the estimation of ^ 
a dhiinoe o?^ probability statement le often a mtter of 

eourtting . Thus^ there arf exercises In which the jpupil must 

■ \ ~ ~ ■ - i- ^ . ^ ^ ... ■ . ■ ■■. 

count events. It Is also Illustrated that In order to 

pountj one must be able to classify^ events or Identify classes 

. ■ ' ^ ' - \ - ' ' 

Tffe chose to use the olasslf loatlon of " •-•^^ft*ue»» and ••pais it" 

Thirough the urflt It would bi desirable to stress this Irtpor* 
ta^t tfondttron for the count Ifip^^ process. Other examples that 
a^^0tier pQuld use to illustrate a^dlchotoiay of cliassesppLrei 
blaok and irtilta^ on and off, right and left, win i^d lose^, 
ftnd so on. ^ ^ ' , ' ' 

. ■ The terni "oh?Lno© stfetemerit" Is used Instead of "statement 
to^ apply to a statement Involving an element of chance, like 
those bn^e first page and In exercises throughout the unit, 
iWhen we associate a number with a chance statement we call 
this -humber the meaRiMre of the ohance that the statement Is 
true We pt»ie times shorten this expression to merely ••the 
measure of t^ chance statement," Y/hlle this la a usr of the 



pi^p^^^^j i f j ^^^gpr'^y — '■■'■^"-r • — ~ - -'- 

' ■ T ' XIII - s ■ ' ■ / ' 

^'V'.iJ^^ni'-^%lf^^^ different from the way we use this*'"' ■ - 

J ' '-^aM lengths or in m©asiu:*lng, time It doea^^ In 

coimon with all ^etfsurementa, aasoclate. a noriber (an e&tima-- . 
^'>"'tion 'ln4a sense) with an' object or situation or quality In 
the ph^sle&l world, - In this case with a chaAde statement. ^ 
^Phia Is .usef4a In many ways. . ^ - - 

This measupa Is ©speolally useful In making decisions / ^ ; 
: basfd on ahance. As mathamatlos Is applied^ In the goalal . ' 
solences even mo^e than In the physical scienoea,. It b'S^flSttea^ ■ ^ 
necessary to *aK?ee upon a baala or soalQ of i«asurement whioh 
J oah tie expressed by nufflber, but which Is neither determined i 
: directly ^ftor exactly. C ^ - 

^ ./ ^ . ' ^ ■ - ■ ' ■ ■ i : , ■ i ■ . ^ ^ r ^- . ■ ' .. 

^ .... ^ - ■ .. . V \. I 

. ' Ixerelsae pp. 3-? / . " . : ^; 

. '■ ^r-.-.^ ' ■ ■ ■ ■ ; -..-^..^ ^^^^ "1:".-. .. 

The fir at' set of ©xerclsea is designed -to introduce. tKe 



oonoepts of Classifying, count ing^ ratio ^ estlmatloh, apd the 
meaning anyfl . . i,/ ^ . 1 

We must keep In^mlnd that a probability sta|©ment;ls 
based:ibn: a model or upon Ipofclng at past exper^r^enoe^ b^t^ls 
used to lo.qk 'ahead arid as the basis of stateme 
events . looking ahead ^ la , €heref ore oono^rned with a 

great many eventa llk©;;^^ ,ohea Investigated in the problem. / 
The beat we oa^^ do with! the Informat ion we have In any ptob^ 
ieia isj to set up some proQedur© for estimating the proba-^ ■ 
blllty, if6 would^ recommend that this point ;be discussed mahy 



lb out future 
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TlilB^ ittSans.,; that . ; l£:.-,the , eye»i*^j^^w(;^]f 
ft^^fi^HiiaiJ . ■' aay .l-.-OOSt' OtlO, 'the number ■ of ^ t,ii©a (In 



_^J]^i^p^1||^^j^tftbput;_^if-7 and -mbr© "aoouipataly (by .;iaath©mat-l^o^^^ 
^^^'<V-ktf*!i»;giite^- 69* and ,71.«^A Btatement. like ^hls was not .,ln- ^ , ■ ^; ' 



: QUjeatlons may be ralieax fiiid should be, about / the two «f 



■ qetteoftgrof-f Indj-t^. a meagre tff a ohanca statemefit- dlaoUssed -^^^^^^^^^^^^^ 
onpagas 7 and In the example on pagevl about 
olibncf ^ is Estimated meaeured bj^ fxperlmental eyldenca; qi^^ ; ^ 
oaplplQ.il evldenoe, ♦ oenerally we ABsorqlate this - proQedur© 

' w rtsni^lmt IT^ler^Meth od I at - 
method we fiirst^ study * It la a zp^ftter of drying QofiQluslonLi 
fiMm A set ob^eri^at ions . ;S6m6 peliple tfall tfil^ " th ; : — 
Jfenduot lve,^roo0ss J' . H wf are ualnti thle aettiod to^^ 

esttoiate the truth vaiue;^ of the ^GhaR?be atatemtnt* . 4 

r—T — . ^ ./^ . ' . -■ ^- . . .. .. . . ■ ; 

' V In eontraat to opriat^uot a thao*^ 

retioal modei of l^^our problem. As mentioned in, the text, toss- 

Ing coina pr ovldes an easy and oopvahient model to talk abftut . ^ 

. \ \ . ^ - ^^ ■ ^ *" ' ■ ■■• [ .■ ^ 

Ihe pcfaalbllttiea are In general easy to liit and each poMi^r, 

bHity la easy to classify as T-and-P#, Onice ^aln-when^wa—^^^^^^-^-^^ 
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' l iiy th^^ that e*aGtly 2 ^headg appear when 3 oolns 

are tossed Is S/S w© mean that over many trials the measure 
of ohano^e would approximate (or get olose to) 3/8, Chance 
iboks ahead to many cases, 

i ' . - ExtralBBB, pp. 10-11 ■■ ■ ' 

■■■■ -Eriobta-ftga the pupil actually to sat up a model by, list- 

Ing ftll poaslMlltles ana than to write the truth valuea of 
: each possibility. :^ : . 

YoU may wish to Illustrate a pattern for listing heads 

and talls« . 

V • * Pattern for 2 coins 



(1) (S); 




rp h' 



^ ^ f ^at^,qolunm is grouped In twos, the second alter- 
nately H and' T. OSaere are 2^ poaslhllltlea. ^e two dlftssei^ 
heads and , talli ^ de termine the baae, ;S. ^tie exponent Is 
the number of coins. ^ 

' / Ixt ended to 3 coins we would; oxpeot 2® ppsalbllltles. 
^hla checks ^wlth our list. Arrange them a? fbllr^s i 




IStie first ooli^ la In groupi of four, ths saeond ooluiim " 
Is to groups aC Mio, and th© third oolunm^. altsrnatsly 

^Por four-QOtos we would ©xpaotS* possibilities ^ Arrange 
t^e-fj^at row In i3?oups ctf 8, the ^eoond to S3?©^ps of 4,. the 

"ibfflriSf^^^^oups of S'^and the~lait' aKef^^^ r 
^e schemes above are certainly ^ot neoeasary but they v 

are convenient. Truth tables of symbolic logic make use of 

*.a similar arrangement -just for convenience/ : 

You may wish to ask queitlons likes How many poisl- 

bll It lea would we have if ; we t bseed 5 aolns ^|iWa Wc^ could^^^^ ^ ^^^^^ ^ 

they tie warranged conveniently toia tablet^ 

Decisions and Chance ■ 
This particular section provides reylew e^cepelses to 
another sett tofl. ,We are tAtroduclns'a use of pro]i|ibi^ 



^ICote^^y/'^'S^ that wo use ohanc© In tKlo aense 

r:;i^^<yais&!^*i««f«i5tt^ --.^ . ^ ■ ?.i ■ .Li.. ■ , ■ • ^- , 

^59i&iinT^^W^^ way to help us make a ehoioe. We make 



up 3 of ^ 3^02*i&tlon and models to arrive at soma measure by 
wK^h^VQ^^o^^rsi.lact one or the other of two eholoes. More 
than j^wo aould of oourse also be Involved. 
^^^l^:^.^e. queat ion will -^ppobably oo me up about^the slge of the 



differanco between the measures of chanoe anl whether this M 
a slgniflG|nt difference. This Issue should riot be dntlrely 
dodged bi^^^matiHema analysis at this time vWouXd be^ ^^^^^^ - 

bef-ondl the purpose and soope of this tmlt. HiDwavtr , we . 
ra&ould not glldb over this quest lon^ without an iAjbultlVa ' 
discussion of It, ' - ^ 

Bxpe|?lments 7 and 8 would provide the best background 
for thd^^d about the slgnlflcanee of the^dlfferences 

Tiatwaen^ tHe^'me'asiir^ of th^ cJmncT itat'ement'aV^ 

Ypu may point out that raathematlcally this dlff^ 
can b^astabilshed acoording to the •*chanoa" one wlshas to 
take. If It Is an important die la Ion (say that thir 
great deal of money Involved) one wpuMrdamand a greate 
dlfferanoe betwaen the two%easures than If thara ware little 
at stake. In the basa of !bur experlmant we, would sattla for 
t ; m^W^ dif f * s ay , 05 , Ttie dlf f erenca should be agreed* 

lippn' before the oountlng Ip done. The final dee Is Ion then 
"2%sta"^on^what%ar or^^pt the^^^d was ^greater tha^ rOBv^^ 



erIc ^ 
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ii'S^aPden^'wais better than, the other, y 
of "teatlng hypothiols" and discussion ol"^ v ; 
?intervals" may be f omid in any mathematical ^tf- ' 



::> -a^okv:^^ri^ M dlBOuaaed In. an .elaiaentai'ir^ 



' \^tfsL^i^^ following books s . . - 

- John Kom©ny^^ J. Ltiurl© Snell^ Gerald L. a?hompson, 
Vj: Introduotion t'o Finite JJathermt lea . Englev/ood Cliffs, 
11. jf,, PrentiejBrllalli Inc.., ]y957. J 
Proi)abliity;^RwA •S^tL,t'lat:tp&l: Inference . C ommlB s ton on -:r—-''Kr~'; 
Matheraat'^V.a Qqili^^^ Board, : 

"^25 West li^Vh .S%@ftt^yNo^ ^foylc 27, Now York, 1957. ^ : 

Throughout the urtit''^^^ji|f^i]^#h:;^^ 
^c^ei~BF£^ul5te~^lA5&"thrnfiB"~ 

to look inside the box," '•plant the seeds the same depth,'* and 
•'add the same amount of water to each box." Chaiiee" hee^itf^ 
rtteanlnfiless If Influence la exerted over the prbblem. These- 
ari eiarapleB of "tilas,'* 'Polrit out that minimizing bias (It 
oart never be oonplately elljiilriated In an expa^lraantai daalgn) 
la one of tha'mosfc dlffleult pr^lams In estlnmtlng a iiieasura 
of ohahof ^hlrti proves to be worthwhile l^drnrnfelon. 
: Bxparlmant 6 Is called a ^* if board." The avaraga foimd 

"In^ th© axpetimant ahtould be 
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aiei^lBe pp.r 3-7 

l^i2'r/ij'?i^4^JfS';iJ!W assiane vre know who "l" refers- to. 'if we.' 

i* *5 ; .y this, then we have a declarative sentence which 

/ . :vr: ; j^ji^-'be determined to be either true or , false. y 

(2) F (3) P (4) T (5) (S) P (7) P'. 

' . (8) T (9) T (10) p (11) F (12) f (13) F (14) p. 

(15) T (16) P ^ 

„ . .3T A- 3/10 '(1) *''(2).'T (3) F (4a P (5) P (6) p\<7) T 

(8) F (9) P (19) . P ,) 
_ ^^ys ' Truth Val^^ " ' ■ '■ ■ v^.^ ■ 

w — 

Bj_W T C = 2/3 



i- 



6) C ^ 2/3 

7) c = i/2 

8) C - 1/6 

Exercise pp. 10-11 . 

1) C = 1/4 ^ , ^ 7) a) 'ffll l/tj m 1/4| 

2) C.3/4-V' . " . B 

4) C «. 3/3 

5) ' c\-. l/f 



4) C - 3^ % ®^ HOT 1/Sj 

, *^,.,„^.., _,.,_._..,_,.:.mffl„i/li.,_jmT:j^j,„ 



ERIC 



m^StM-2/Z^^i^M^oii:i^ltibl\xde the possibility of standing in batween , ■ 

Ijjpi^^^^^ not one of the poasibllltles) . - 

ll^y-^^tatiment A - 3/3 Statfmant B -'1/2 ;it:/Stiitament B is mor© likelyVyi, 
C;^) .Stattift^ntjA - i/2 statement B*- 1/2 Both are ecjollly likely. , 
^^g^St&tkMn1i:. A^n..l/^. . _Statem^/B - 3/B Stateatent B Is, „mpredil;£|b*ly^^, 
' i)" Sunshine seems' '^ttiejp. likely - 11/20 to 7/20 In favor of sunshlne.^^ ' ' 
la^erinients pp. 13-16 . ' . '''I = ■■■;. > 

4) Toss three coiks, for, say 100 trials and reeord the humber of (~^|^' . '7;;<j^v>. 
trials In which exactly two heads turn up. (problem 5 woulc^ v;V^^\,f 
.-"be similar - use ten , coins Instead). •■ . " _ . '■:''p:^'i^tM^!i.'^^y^ 

-vr- ■ ■ - ■ , " ■ • -■-.•^f.M^il^h^^r" 

; ^' - ■.■•'■v.- . ■ - ■ '■•■■yr-ii . 

6.),. »n^,»'?r'.<fci'^ ■■' - "•' "iiifiK'-.K;. . 
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*'*^??*¥!''l*4*fs^?*r^---r' ^^■■'---■'^^ • - = - 

PAKP I. TRUE - FALSE . ..,„;,,,..,^„...,v 

.. . . ■ .,; 

S^lSiiffipilKiifeKaieasure t>f our 'chance of ; winning the baake^tiWSitf' ''V-^'^-i-^^ 

1fWV»MViiaiW#*<m^*ii<!««S(W<BJ&^^ ■ . , > ,. . .. , . . , 

^P^M^l^Hlflf iSljct • Friday Is 2,- «e .would- -forecast a loss* ■ , 

r ;v« ^ aeaauras the cliMioe that a fltatemexrC ^ ig^^^^^ 

iikiaiiOpd Of drawing a red marble is 8 we as ds^aw^^r^y ^* 





If a Box contalnB 2 red naa^les and a greifen M 




,*ua--' green _™ — . . ..........v^^ 

V. If a penn;y is tiosstd idS? tika^, na ulll alway^ get eiaotl^?' 



50 heads . 



are.'tossed.;;|M; ttoes, 'we ;e^ 

-' heads abouf 25 times., ^ ..,,v.;':"!#-^??V'^^ 

fv^ailfe^^ your; f ri^d ^has thfe satte bl^Mi^f^ 



•*^'r*('--.-''--V^.'-:^- 



Is ^ about ^1 



j7* Truth Value may he measured ratio suoh 2r V i 

8. "Tjnith value" and "measure of ohi^qe" me^^he fMSf thijag* 
9^^ *A forecast ctf jpaln with m protiirt>lllty Imeasura, of ohande) j 
of 0.7 means that It Is more IdJcfly to rain than not to. W 



T ld#^ Deols Ion making oan be based OR\*iJ knowledge of chance 
T 11# " A forecasts of rain is a chanqf staAem«xt . 



Suppose you toss a coin five times and each tljne It cones 
up heads. The chance of toBslng' a head on the sixth tosss, Isi 

H.-./ .. ...... ... . • ' :.. , , .......... 



4i y-ii 
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... .J . 



" r E, ": none or the above. 




,/2m; If ih#\iieathernian foi'a^easts the waathei» correctly 20 ^tlmefKia^^r 
1 . one month and incorrectly 10 tl»es, the meaaure of thm' chstoqfeS- , • , v 

- \ - ..^ ■ • " * ... .■'^f/"^'^\■:■':'<■^■ 

\ .that his fopeeast was correct is , ^ ' ' . /•k'*^^'/''> ' 

*- * -mm- ■ 



A. 


1 












a 




1 












s 








3 




1 



^E. none of the abo7e la correct. i 

— . . — _ — ^ ^ ^ „ . 

m 



3. A drawer aontalnB 10 .'blue efooklngs «i# 10 red stockings* 
. . if^-' Wiat 1^ 'the. eaalleBt m;^ber pf stoclcingi you need to take to 
be sura you have '^ pair of the same color stocktogi?:: 



A. 


a 


4 


•B. 


3 


2- 


e. 


5 


y 


D. 


10 




E. 


11 





4i There are tifo^ w Mllltown to I^ck and three ?oads froa 

Luck to Turtle Lake. How many different w^a can John travel 
^ fromrmiltoifh to Turtle Li^e? ^ 




^1 



^^^Mj'^^^^^ ^ these • . 



i 5/ 



?^ III. IffiASlF^ CP CHMGE, 




ly-. ^^^^^ are tessad, exactly two tails show, , 



' /3V a. If two permles are tosse^, at leapt one- tall ahows. 



lA 3. ' If three pennies are totfsedj exactly thapee tails sHotf. 



/Iv ^* ^ If thsea pannles are togsBd^ at Itaet tuo heads shoii* 
A-^/ \ ^^^^ : "f ■ " 

FOR EACH OP THE PO^WING IXERQISMS^^ CHOOSE THE EVE|iT MOST 



LffiELT TO HAPPEN BY COMPARDIO T^IR^ MEASURES OF Cffl&ICE. SH6W TIffi 



MEASURE OP CHANCE POR^ EACH STATaCENT; . 

/Iv 5. A* If two coins ai*a tosrfad, axaotly 1 head ahows^ 



(I) 



B* If two^glnB tossed, at least 1 tall shows. 



/1\ 6^ A. 'If three rolns are tossed, at least twb talls shoin.* 



7 



(5) 

(I) ^- 



B* If three oblns are tossed, at least 1 head shows. 

A» ^Xt tiso cards out of three nuaibered e, 3, 4 are 
chosen^wlthout looking, the gim will be odd. 



i^vi IB,. . K three jrnpfeert|t 3».^.J^ 

% chosen wit' — " — '-'-^ ■^'--^ ^..w ..in 



.thout looking, the sijto will be even. 



PAOT IV. COMPUTATION. 



' 60 




; ,'i2y.. 2#;" Ttoet Ja^^^ are In a dai'^ elas^t. One Jacket be- 4. ' 
}* .::a* ^ ^ I6ng6 to you, ^ one to BllJ., Iwid one to Bob^ If; you 



. yeach into the oloset and t^e o^ two Jackets^ iihat 

. 4s the. phanee that you gat ^quv own Jackit^ 
3^* _ A box oontalns the 'letters A, B, and C^#op each of 
!rc-irhn *.:!2^^r:r-th#Vfollow draws lAdiaate the \tinith vAljae of the 
ohana^ statement' that one of .the letters Is B If amy 
. two lette rs a^e drawn . - . . 



f ■ 



B C , (T) , 

. C B , . ^ (T). \ - ' 

i , .. . 

1. • 4. Wiat Is the chance of drawing A B In that order from 



r 



m 
(I) 



1 



the box In the exaaapli atove? . ' . j. ! 

• '. ■ ' " ■ , ' ' ' . .. 

1\ 5. Two letters are to he selected at t|te siime time from 

these letters. A, B, M, T, ^ a boXi';"*If the letters:'; 

are picked Without looking, whati Is tftte ohanoe that 

B will he one of the letters plofced? ifike a truth % 

table for the chance statement that' one 4^, the letters 



\ 



picked - Is -S^- - " . ^ — 
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wllX be plbked? . ' • , 

(Ij 7.. A die hal six faces with. 1, 2, 3, k, 5, or 6 dots on 
' ' each face. What is the measure of chaiiee . 



that a turn tip. nhen the di^.ls tossed? 

^Ij 8. What Is the measure of chwioe of tossing a total 
^ 7 wtth two dloe? %,/ 

^15' a. A die has 12 faces wlt^ 1^- 2, 3, 5/» $, 7, 8, 0, 

. f ^ ^ ... . . .: ^ .. . r . V- = . : i , . . ■ . . = ^ .T- - . = ^ . -. ...... ..- .S.< . . -. : .... ■ .... .,.= .^.= j, 

of ohance -that' a 7 will tmm up viheh^Jbhe die ^ Is 
tossed? . ^ , . ^ , 



PART V. DH?IN1T10N AND ESSAY. 



1. In the formula C ^ Tj^what Is the leaning of aaoh Iftter? 
\ G s (Meast^re of chaJice) . ' . ' 

T (NtimbJp of tlmts avStateB^ent Is ttfue)* '^^^^ ^ ■ ^^'^^''^ ' 
:\ ;S ^ (Sum op the^ n-omber of tlme^ the etatement Js tipUa ot • 

■ ' .-'v' ..ftfisp.*) . ' • " ' 

-^v r^- ^^'^^ Describe ^ah experiierit in; which you" oonqMS^ the" measure" 
A- t^;/^^ of chanca with' the actual events In tk^ experiment. 



^ ... — ----- - -■- .1 II.' 



KMie of ^aoher i 

of Sehopli 



Static 



Number of daya given to the teaohing n 
( iaolUd tog testing) ^iti ^ ' 



Approxlnsata datea: 

USE OTE BACK^ TOIS SlffilT D YQTJ NEED JX^H^ SPACE TO ^ 
ANS^»AMY OP THE QlfcSTIONS SE^OW 

1. Make a Statement about the ability level of the pupils ii#the 
class and state whether your ecWboi usee some plan of hombgelti 
ous grouping, ^ ... ' > / ^ 

2. '- W of the unit frove* to be the most teaAable? 

'■ft 

3* What parts of the imlt pruvma be the most dlftleult tp ^ 
teaeh: * 



4 



Did you omit any paruv _ ^ 

4. bid you use any Bupplementary d^elopmental , mate»£a 
BF so^ what were they^ ^lid v^hat polnte were ^they used: 

5, Did you find It necessax*^ bu pruvi^f the pupils with addi- 
tional practice material, _ «■ 

so^ was it from textbu^j*^ or did you write your owi? 

6* Do you think that a unit on this topic should 1^ Included ^n 
regular .textbooks for 7th and 8th grades? 

• . ^- " f ^ 

7.' Please , make ANY additional comments about your^teaphing ex-^ 

perlenoe with this imlt' which you thiqj^ would Wm helpful to 
^ the. Panel responsible for preparing.^ Md experimenting with 

textbobk materials for grades 7 and C 

m 




■ * 



m^jmm^vy df Teaohers < Comments ' 

Moit of the riiiie taachara agported using the unit spent 6 
1^ 10 6b^b m bel^Pthe toost representative, pn^ 

"teacher ) ap#rtt iwph^a on th^ lonlt, Oia olasees were 

largely iof the Hitti^g^^ two ^eaohers had hl^,, 

ability gppups. ^ # , ' 

. ' V All ■ .teaohers^ sf Mied to that the ; entire tnit was.^ar^, \. 

tea^fiaBiai one ba^> where material was ^ used with a high ' 
ability gr^^^ ^e unl¥ was sal#%o too easy! It was. the J6ali* 
ing of?mpst teaohers jthat no p^t^ unit w^ too difficult 

f or th% sfevert^^ eighth grade Jfevel. Only in one case was 

' vdcabulary mentlor:|ea as f dlSflouLty. there were any oml#- 
sions it was only jDeoausfe of a lack of .t toe rather than for any 
other^reasori, In^such #oase the olasp omitted an experSJuent or ^^ 

■ two^ " ■ ^ - .u ^ ^ . . - ^ .^'^^ . .■ 



Slx^vof the ntoe teaohfrs used ^supplementary practice'^ j^terlal. 



^ials usid wfe#ei 

ii ^orld of SolMjie - Ki% Qblden Library ^ * 
jj^trQduotion^0"^iHj,te Mathematlos - Remeny, Snellj Ihompsdh 

' / ^ : " Prentloe- Hall^ 1957* f 

Cte*iginal'^materi|Lls by teadhers / t ^ 

Newspaper Ata it . ' . ^ 

&seball*'data . ' ^ > . 

Models for phattoe wtitten by puilla for olhers ta sol'^e ^ 

General comments wriWe%byi%eachers ^^cent.ered arou^ the ^ i 
c4 that, the unit dtfas Intei^estlng to%hi pupils^ fairly easy^ and 
in some^ses .even* too e^y. TOere%ere some^ reaot^^ons from the 
puptls regarding the ^gAenass of ^he exeroiees which at times 
liiade the work monotonous, Sqtffe wanteA morf application to every- , 
day life and#others to sconce. ^ # 

Setae pupils indicated thty had to think more than wl^&n they 
usad the textboolfr;^an^,pref er^d the m^jeria^^to that ^of ^ the text- 
book. All ^he**t^ohe^*s agreed tfeat this uni* was miltabfe for 
sevenljh'and eighth grade levelsv. One tiacher commented "^thft 
the material would be more suitable ll* it were broadenfd 



